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AB 


A solution of N- 


(KS) 


- e t hoxy c arbony 1 - 


3 -phenylpropyl) -L 


-alanine 



N-carboxyanhydride (I) in a good solvent therefor is added to an aliphatic 
hydrocarbon solvent to crystallize the N-carboxy anhydride while 
inhibiting the compound from separating out as an oily matter or scale. In 

this 

process, an aliphatic hydrocarbon solvent is gradually added to a solution of I 
in a good solvent therefor at a temperature of 60° or lower over a 1/4 h 
or longer to crystallize I. This process is suitable for 

crystallization of I in an industrial scale without oil formation or scaling to 
give I of high purity with large grain diameter, good powder characteristic, 
and good handlability . I is used as an common intermediate for a series 
of angiotensin converting enzyme inhibitors which are used for the 
treatment of hypertension. Thus, 32 g COC12 was blown into a solution of 25 
g N- [1 (S) -ethoxycarbonylphenylpropyl] -L-alanine in 500 mL CH2C12, refluxed 



for 8 h on an oil bath (50°), distilled to remove CH2C12 containing COC12 
and HC1, and treated with CH2C12 to give a .apprx.62 weight% solution of I in 
CH2C12 (98% yield). The above solution (63.2 g) was added dropwise to 250 mL 
n-cyclohexane at -12° over a period of 1 h, stirred at the same 
temperature for 1 h in a good solvent/aliphatic hydrocarbon solvent weight 
ratio of 

0.15. The precipitated I crystals were filtered under reduced 
pressure, washed with 50 mL n-hexane, and dried at 25° for 1 h 
under reduced pressure to give I (93% recovery, 98% purity, <99% 
e.e. optical purity, and average grain diameter 50 pirn) . An amount of scaling 
adhered on the wall of the vessel was .apprx.6 weight %. 
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AB Claimed is a process for preparing Pharmacol, acceptable salts of 

N- [1 (S) -ethoxycarbonyl-3 -phenylpropyl] -L-alanyl amino acids, comprising 
the steps of: condensing an amino acid with N- [1 (S) -ethoxycarbonyl-3 - 
phenylpropyl] -L-alanine N-carboxy anhydride (I) under basic conditions; 
decarboxylating the condensate under neutral to acidic conditions to prepare 
an N- [1 (S) -ethoxycarbonyl-3 -phenylpropyl] -L-alanyl amino acid; and 
converting the product to a pharmacol . acceptable salt thereof, 
characterized in that a series of procedures up to the formation of a 
Pharmacol, acceptable salt or up to the withdrawal of the pharmaceutical^ 
acceptable salt thereof are carried out in an aqueous liquid to inhibit the 
production of a byproduct diketopiperazine , e.g. II. According to this 
process, high-quality pharmacol. acceptable salts of N-[1(S)- 
ethoxycarbonyl- 3 -phenylpropyl] -L-alanyl amino acids can be prepared in high 
yields in a cost-effective manner on a com. scale. Thus, a solution of 29.20 
g I in 156 mL EtOAc was slowly added dropwise over 4 h at 19-2 0° to 
a mixture of 22.02 g L-proline, 20 mL EtOAc, and 22 mL H20 (adjusted to pH 
10.5 by adding 30 weight% aqueous NaOH) with stirring, while the pH of the 
reaction mixture was kept at pH 10.5±0.5 by adding 30 weight% aqueous NaOH 
during the reaction. After completing the addition, the reaction mixture was 
stirred for another 1 h under the same condition, warmed to 30°, 
made pH 4.5±0.2 by adding 35% weight% aqueous HCl, and stirred for 10 min to 
complete decarboxylation. The organic phase was separated and the aqueous 

phase was 

extracted once with EtOAc. The extract was combined and washed once with 5% 
volume 

of H20 to give the water-saturated organic phase containing 
N- [1 (S) -ethoxycarbonyl-3 - 

phenylpropyl] -L-alanyl-L-proline (enalapril) (III) 14, II 0.5, 
N- [1(S) -carboxy-3 -phenylpropyl] -L-alanyl-L-proline 0.4, and 

N- [1 (S) -ethoxycarbonyl-3 -phenylpropyl] -L-alanine 0.5 weight% . To the organic 
phase was added 10.49 g maleic acid and the resulting mixture was stirred at 
30° for 1 h, cooled to 3° over 3 h, and was stirred for 
another 2 h to give, after filtration of the precipitated crystals, 
washing them with EtOAc chilled to 5°, and vacuum drying, 90% III 
maleate of >99% purity. 
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AB Quinapryl hydrochloride (I) is obtained by hydrogenolysis of quinapryl 
benzyl ester by treatment in an ale. solvent, with hydrochloric acid or 
with a solution of hydrogen chloride in isopropanol and hydrogenation; 
removing the solvent; addition of toluene to precipitate I as the toluene 

solvate; 

treating said solvate with a class 3 solvent to form a solvate of 
quinapryl hydrochloride from which it can be dry-removed without degradation; 
and drying the solvate to yield I. The crystal structures of I 
and its HC02Et,a MeOAc solvates are also reported. 
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AB A solution of N- (1 (S) -ethoxycarbonyl -3 -phenylpropyl) -L-alanine 

N-carboxyanhydride (I) in a good solvent therefor is added to an aliphatic 
hydrocarbon solvent to crystallize the N-carboxy anhydride while 
inhibiting the compound from separating out as an oily matter or scale. In 



this 



process, an aliphatic hydrocarbon solvent is gradually added to a solution of I 

in a good solvent therefor at a temperature of 60° or lower over a 1/4 h 

or longer to crystallize I. This process is suitable for crystallization of I 



in 



an industrial scale without oil formation or scaling to give I of high 
purity with large grain diameter, good powder characteristic, and good 
handlability . I is used as an common intermediate for a series of 
angiotensin converting enzyme inhibitors which are used for the treatment 
of hypertension. Thus, 32 g C0C12 was blown into a solution of 25 g 
N- [1 (S) -ethoxycarbonylphenylpropyl] -L-alanine in 500 mL CH2C12, refluxed 
for 8 h on an oil bath (50°), distilled to remove CH2C12 containing COC12 
and HCl, and treated with CH2C12 to give a .apprx.62 weight% solution of I in 
CH2C12 (98% yield). The above solution (63.2 g) was added dropwise to 250 mL 
n-cyclohexane at -12° over a period of 1 h, stirred at the same 
temperature for 1 h in a good solvent/aliphatic hydrocarbon solvent weight 
ratio of 

0.15. The precipitated I crystals were filtered under reduced pressure, washed 

with 50 mL n-hexane, and dried at 25° for 1 h under reduced 

pressure to give I (93% recovery, 98% purity, <99% e.e. optical 

purity, and average grain diameter 50 jam) . An amount of scaling adhered on 

the 

wall of the vessel was .apprx.6 weight%. 
IT 847 93 - 24 -8P, N- [1 (S) -Ethoxycarbonyl -3 -phenylpropyl] -L-alanine 
N-carboxyanhydride 

RL: IMF (Industrial manufacture); PUR (Purification or recovery) 

; SPN (Synthetic preparation) ; PREP (Preparation) 

(methods for crystallization of N- [1 (S) -ethoxycarbonyl -3 -phenylpropyl] -L- 
alanine N-carboxyanhydride from combination of good solvent and aliphatic 
hydrocarbon) 
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CN 3-Oxazolidineacetic acid, 4 -methyl -2 , 5-dioxo-ot- (2 -phenylethyl ) 
ethyl ester, (aS,4S)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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